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CLAIMS 

1. A semiconductor device comprising s 

a substrate in which a plurality of through holes are 
5 formed; 

an interconnect pattern formed on the substrate and 
passing over the through holes; 

a first plating layer formed on the interconnect pattern 
surface opposite to the substrate; 
10 a second plating layer formed on the interconnect pattern 

surface looking toward the substrate in the through holes; 

a semiconductor chip mounted on the substrate and 
electrically connected to the first plating layer; 

a resin provided on the first plating layer; and 
15 a conductive material provided on the second plating 

layer, 

wherein the first and second plating layers have 
different properties, 

20 2. A semiconductor device comprising t 
a substrate | 

a first interconnect pattern formed on one surface of the 
substrate; 

a second interconnect pattern formed on the other surface 
25 of the substrate and electrically connected to the first 
interconnect pattern; 

a first plating layer formed on the first interconnect 
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pattern surface opposite to the substrate; 

a second plating layer formed on the second interconnect 
pattern surface opposite to the substrate; 

a semiconductor chip mounted on the substrate and 
6 electrically connected to the first plating layer; 

a resin provided on the first plating layer; and 

a conductive material provided on the second plating 

layer , 

wherein the first and second plating layers have 
10 different properties. 

3. A semiconductor device comprising s 
a substrate; 

an interconnect pattern formed on the substrate; 
IB a first plating layer formed on a first portion of the 

interconnect pattern surface opposite to the substrate; 

a second plating layer formed on a second portion of the 
interconnect pattern surface opposite to the substrate; 
a resin provided on the first plating layer; 
20 a conductive material provided on the second plating 

layer; and 

a semiconductor chip mounted on the substrate and 
electrically connected to the conductive material, 

wherein the first and second plating layers have 
2B different properties. 



4. 



The semiconductor device as defined in claim 1, 
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wherein the first plating layer is formed to be thinner 
than the second plating layer. 

5 . The semiconductor device as defined in clalw 2, 

5 " wherein the first plating layer is formed to be thinner 
than the second plating layer. 

6 . The semiconductor device as defined in claim 3, 
wherein the first plating layer is formed to be thinner 

10 than the second plating layer. 

7. The semiconductor device as defined in claim 1, 
wherein the first and second plating layers are formed 

of different materials. 



15 

8. 



The semiconductor device as defined in claim 2, 
wherein the first and second plating layers are formed 
of different materials. 

20 9. ^e semiconductor device as defined in claim 3, 

wherein the first and second plating layers are formed 
of different materials. 
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10 The semiconductor device as defined in clai* 1, 

wherein the resin is an adhesive, and include* conductive 

particles to constitute an anisotropic conductive material? and 
wherein the semiconductor chip lm mounted by face-down 
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bonding with the anisotropic conductive material interposed. 

11. The semiconductor device as defined in claim 2, 

wherein the resin is an adhesive, and includes conductive 
5 particles, to constitute an anisotropic conductive material; 
and 

wherein the semiconductor chip is mounted by face-down 
bonding with the anisotropic conductive material interposed. 

10 12. The semiconductor device as defined in claim 3, 

wherein the resin is an adhesive, and includes conductive 
particles, to constitute an anisotropic conductive material, 
and 

wherein the semiconductor chip is mounted by face-down 
bonding with the anisotropic conductive material interposed. 
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13. A mounting substrate comprising i 

a aubstrate in which a plurality of through holes are 

formed; 

an interconnect pattern formed on the substrate and 
passing over the through holes; 

a first plating layer formed on the interconnect pattern 
surface opposite to the substrate; and 

a second plating layer formed on the interconnect pattern 
surface looking toward the -ubetm. in th« *h«m 9 h hoi—, 

wherein the first and second plating layers have 
different properties. 
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14. A mounting substrate comprising s 
a substrate; 

a first interconnect pattern formed on one surface of the 
substrate; 

a second interconnect pattern formed on the other surface 
of the substrate and electrically connected to the first 
interconnect pattern; 

a first plating layer formed on the first interconnect 
pattern surface opposite to the substrate? and 

a second plating layer formed on the second interconnect 
pattern surface opposite to the substrate, 

wherein the first and second plating layers have 
different properties. 

15. A mounting substrate comprising* 
a substrate; 

an interconnect pattern formed on the substrate; 

a first plating layer formed on a first portion of the 
interconnect pattern surface opposite to the substrate; and 

a second plating layer formed on a second portion of the 
interconnect pattern surface opposite to the substrate, 

wherein the first and second plating layers have 
different properties. 

16. The mounting substrate as defined in claim 13, 

wherein the first plating layer is formed to be thinner 
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than the second plating layer. 

17. The mounting substrate as defined in claim 14, 
wherein the first plating layer is formed to be thinner 

5 than the second plating layer. 

18. The mounting substrate as defined in claim 15, 
wherein the first plating layer is formed to be thinner 

than the second plating layer. 

10 

19. The mounting substrate as defined in claim 13, 
wherein the first and second plating layers are formed 

of different materials- 

16 20. The mounting substrate as defined in claim 14, 

wherein the first and second plating layers are formed 
of different materials- 
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21. The mounting substrate as defined in claim 15, 
wherein the first and second plating layers are formed 

of different materials. 

22. A circuit board on which is mounted the semiconductor 
device as defined in any of claims' 1, 4, 7, and 10^ " 

23. A circuit board on which is mounted the semiconductor 
device ae defined in any of claijw* 2, 5, 0* aud llv k 
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24. A circuit board on which is mounted the semiconductor 
device as defined in any of claim** 3, A , 9, and 1? - 

5 25. An electronic instrument equipped with the semiconductor 
device as defined in any of claims' 1 , -4rr-*T-«nr***- 

26 . An electronic instrument equipped with the semiconductor 
device as defined in any of claim^ 2, -*r "/ iA " - 

10 

27 . An electronic instrument equipped with the semiconductor 
device as defined in any of claims' 3, -&i aHa*"~m * 

28 . A method of manufacturing a mounting substrate, 

15 comprising the steps of • 

immersing a substrate in a plating bath, the substrate 
having a plurality of through holes and an interconnect pattern 
formed thereon and passsing over the through holes; 

electrically connecting the interconnect pattern to a 
20 cathode; 

disposing a first anode to face the surface of the 
B ubstrate on which the interconnect pattern is formed; 

disposing a second anode to face the surface of the 
substrate opposite to the interconnect pattern; and 
25 passing currents of different current densities between 

the first and second anodes and the cathode, 

vhereln a first plating layer is formed on the 
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interconnect pattern by the current from the first anode; and 
wherein a second plating layer is formed on the 
interconnect pattern on the side of the substrate and within 
the through holes by the current from the second anode. 

5 

29. A method of manufacturing a mounting substrate, 
comprising the steps of s 

immersing a substrate in a first plating bath, the 
substrate having a plurality of through holes and an 
10 interconnect pattern formed thereon and passing over the 

through holes; 

electrically connecting the interconnect pattern to a 

cathode; 

forming a first plating layer on the interconnect pattern 
15 by disposing a first anode to face the surface of the substrate 
on which the interconnect pattern is formed and carrying out 

electroplating ; 

immersing the substrate in a second plating bath; 
electrically connecting the interconnect pattern to a 

20 cathode; and 

forming a second plating layer on the interconnect 
pattern surface looking toward the substrate in the through 
holes by disposing a second anode to face the surface of the 
substrate opposite to the interconnect pattern and carrying 

25 out electroplating. 



30. 



A method of manufacturing a mounting substrate, 
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comprising the steps of: 

tor^ • plenty of through hoi., and an i»«rcon„eot 
pattern pa«in, ov.r the thronah hole, on . .abrtrat., 

formln. a first platin, 1»Y« — «*■» 
hole, with a fixat reaiat and applyin, .le=trol... platin, to 
the interconnect pattern? and 

forming a second plating layer by exposing a portion of 
the interconnect pattern in the through holes, covering the 
surfa ce of the interconnect pattern opposite to the substrate 
vi th a second resist, and applying electrons, plating to the 
interconnect pattern in the through holes. 

31 . *. method of manufacturing a mounting substrate, 

comprising the steps of s 

^.in, a .obatrat. in a platin, bath, wherein the 
.ubatr.t. ha. a fixat int.rconn.ct P»«.m tor-ed on on. .urt.ce 

. a electrically connected to the 
and a second interconnect pattern electrxcax y 

, 41^—^ the other surface; 
first interconnect pattern and formed on tne 

the first and second 

electrically connecting the 

interconnect patterns to a cathode; 

disposing a first anode to face the first interconnect 



pattern 
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_ . ^ rt - ace t he second interconnect 
disposing a second anode to face tne 

pattern; and 

passing currents of different current densities between 

the first and second anodes and the cathode, 

_ lavar i« formed on the first 

wherein a first plating layer is 
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interconnect pattern by the current from the first anode; and 
wherein a second plating layer is formed on the second 
interconnect pattern by the current from the second anode. 

S 32. A method of manufacturing a mounting substrate, 

comprising the steps of s 

immersing a substrate in a first plating bath, wherein 
the substrate has a first interconnect pattern formed on one 
surface and a second interconnect pattern electrically 
0 connected to the first interconnect pattern and formed on the 

other surface ; 

electrically connecting the first interconnect pattern 

to a cathode; 

forming a first plating layer on the first interconnect 
L5 pattern, by disposing a first anode to face the first 
interconnect pattern and carrying out electroplating; 

immersing the substrate in a second plating bath; 
electrically connecting the second interconnect pattern 

to a cathode; and 
20 forming a second plating layer on the second interconnect 

pattern, by disposing a second anode to face the second 
interconnect pattern and carrying out electroplating. 

33. A method of manufacturing a mounting substrate, 

25 comprising the steps of s 

forming a first interconnect pattern on one surface of 

a substrate; 
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forming a second interconnect pattern electrically 
connected to the first interconnect pattern on the other surface 

of the substrate; 

forming a first plating layer by covering the second 
interconnect pattern with a first resist and applying 
electroless plating to the first Interconnect pattern? and 

forming a second plating layer by covering the first 
interconnect pattern with a second resist and applying 
electroless plating to the second interconnect pattern. 

34. A method of manuf acturing a mounting substrate, 
comprising the Bteps of* 

forming an interconnect pattern on a substrate } 
forming a first plating layer on a first portion of the 
interconnect pattern by covering a second portion of the 
interconnect pattern with a resist and exposing the first 
portion, and applying electroless plating to the interconnect 
pattern; and 

forming a second plating layer in the second portion by 
covering the first portion with a resist and exposing the second 
portion, and applying electroless plating to the interconnect 
pattern. 

35. The method of manufacturing a mounting substrate as 

25 defined in claim 28, 

wherein the first and second plating layers have 

different properties. 
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36. The method of manufacturing a mounting substrate as 

defined in of claijn 29, 

wherein the first and second plating layers have 

5 different properties. 

37. The method of manufacturing a mounting substrate as 

defined in claim 30, 

wherein the first and second pl-ting layers have 

10 different properties. 

38. The method of manufacturing a mounting substrate as 

defined in claim 31, 

wherein the first and second plating layers have 

15 different properties. 

39. The method of manufacturing a mounting substrate as 

defined in claim 32, 

wherein the first and second plating layers have 

20 different properties- 

40. The method of manufacturing a mounting substrate as 

defined in claim 33, 

wherein the first and second plating layers have 

2B different properties. 

41. The method of manufacturing a mounting substrate as 
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defined In claim 34, 

wherein the first and second plating layers have 

different properties. 

5 42. The method of manufacturing a mounting substrate as 

defined in claim 28, 

wherein the first plating layer is formed to be thinner 

than the second plating layer. 

10 43. The method of manufacturing a mounting substrate as 

defined in claim 29, 

wherein the first plating layer is formed to be thinner 

than the second plating layer- 

16 44. The method of manufacturing a mounting substrate as 

defined in claim 30, 

wherein the first plating layer is formed to be thinner 

than the second plating layer. 

20 45. The method of manufacturing a mounting substrate a. 

defined in claim 31, 

wherein the first plating layer is formed to be thinner 

than the second plating layer. 

26 Th. m^hod of «^ f »c*>«i»9 « mooting B ub«trato a. 

defined in claim 32, 

j_ » ^ , * - „ i AV er 1« formed to be thinner 
wherein the first pl«t»g layer u x»™*« 
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than the second plating layer. 

47. The method of manufacturing a mounting substrate as 

defined in claim 33, 
5 wherein the first plating layer is formed to be thinner 

than the second plating layer. 

48. The method of manufacturing a mounting substrate as 

defined in claim 34, 
10 wherein the first plating layer is formed to be thinner 

than the second plating layer. 

49. The method of manufacturing a mounting substrate as 

defined in claim 29, 
15 wherein the first and second plating layers are formed 

of different materials. 

50. The method of manufacturing a mounting substrate as 

defined in claim 30, 
20 wherein the first and second plating layers are formed 

of different materials. 

51. The method of manufacturing a mounting substrate as 
defined in claim 32, 

25 wherein the Ilrst ana second plating layers are formed 

of different materials. 
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52. The method of manufacturing a mounting substrate as 

defined in claim 33, 

wherein the first and second plating layers are formed 

of different materials. 

53. The method of manufacturing a mounting substrate a* 

defined in claim 34, 

wherein the first and second plating layers are formed 

of different materials. 



64 



/ 



